Key indicators: single-crystal X-ray study; T = 153 K; mean (Ba-Br) = 0.0014 Å; disorder in main residue; R factor = 0.015; wR factor = 0.033; data-to-parameter ratio = 20.5.
Single crystals of Ba 0.96 Eu 0.04 BrI (barium europium bromide iodide) were grown by the Bridgman technique. The title compound adopts the ordered PbCl 2 structure [Braekken (1932) . Z. Kristallogr. 83, . All atoms occupy the fourfold special positions (4c, site symmetry m) of the space group Pnma with a statistical distribution of Ba and Eu. They lie on the mirror planes, perpendicular to the b axis at y = AE0.25. Each cation is coordinated by nine anions in a tricapped trigonal prismatic arrangement.
Related literature
For details of crystal growth by the Bridgman technique, see: Robertson (1986) . For structural details of isotypic compounds, see: PbCl 2 (Braekken, 1932) ; EuBrI (Liao et al., 2004) ; SrBrI ; and BaBrCl . For structural details of PbFCl compounds, see : Liebich & Nicollin (1977) . For the structure of compounds with similar compositions by powder diffraction, see Lenus et al. (2002) 
Experimental
Crystal data 
Data collection
Bruker SMART 1000 CCD diffractometer Absorption correction: multi-scan (Blessing, 1995 Data collection: APEX2 (Bruker, 2008 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) (Schweizer, 2001; Crawford & Brixner, 1991) and scintillators for the detection of γ-rays (Selling et al., 2007) . The F-based compounds of the form BaFX (X= Cl, Br, I) have a tetragonal, matlockite structure similar to PbFCl (Liebich & Nicollin, 1977) . Among the other barium mixed halides, the structure of BaBrCl has been found to be the PbCl 2 -type . Lenus et al. recently solved the structures of BaBrI and BaClI from X-ray powder diffraction data in the space groups P222 1 and
Pbam respectively (Lenus et al., 2002) . We have synthesized single crystals of Ba 0.96 Eu 0.04 BrI and present details of the structure. Eu is introduced as a dopant and substitute for Ba. The doping was not expected to change the structure of the parent material BaBrI. However, we determine the structure to have a space group Pnma, similar to that of isomorphous compounds EuBrI (Liao et al., 2004) and SrBrI , but not the structure published by Lenus et al. for powders of BaBrI (Lenus et al., 2002) The title compound adopts the orthorhombic PbCl 2 structure. All atoms occupy the fourfold special positions (4c) of the space group D 16 2h -Pnma. They lie on the mirror planes, perpendicular to the b axis at y = (±)0.25. Each Ba/Eu cation is coordinated by 9 anions in a tricapped trigonal prismatic arrangement (Fig. 1) . The anions are not equidistant from the Ba cation but present in two different positions. The smaller bromide anions occupy one of the anionic positions at distances between 3.26 and 3.30 Å. The larger iodide anions occupy the second anionic position (distances 3.62 -3.71 Å), giving a completely ordered structure for the anions. The same ordering has been observed in isomorphous compounds EuBrI (Liao et al., 2004) and SrBrI ).
The Eu content of 4% has been determined from the refinement of the structure. The presence of divalent Eu is also confirmed by measuring the emission curve under X-ray excitation. The characteristic 4f as those based on F, and R-factors based on ALL data will be even larger.
The doping of Eu(ii) on the Ba(ii) site was modeled with a fractional Eu atom fixed in the same location and with the same thermal parameters as the Ba(ii) atom. The relative occupancy factor refined to 0.963 (13) Ba, 0.037 (13) Eu. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

Geometric parameters (Å, °)
I1-Ba1 3.6299 (11) Ba1-Br1 Symmetry codes: (i) -x+1, -y, -z; (ii) -x+1, -y+1, -z; (iii) -x+3/2, -y+1, z+1/2; (iv) -x+3/2, -y, z+1/2; (v) x, y+1, z; (vi) -x+3/2, -y, z-1/2; (vii) -x+2, -y, -z; (viii) -x+3/2, -y+1, z-1/2; (ix) x, y-1, z.
